The position function is of this form:




The “stuff” inside the parentheses is called the phase.  It is the radians per second for the oscillation times the time.  This gives you where you are in the oscillation in radians.  The frequency is oscillations per second and taking it times 2( changes it to radians per second.
The quantity 2(f is called the angular frequency and is given the symbol ω (omega). ω = 2(f
For the example below the curve is a sine wave, the amplitude is .2 m, the period is .4 s so the frequency is 2.5 Hz.  We know enough to write the position equation. 
x = Asin(ωt)  or    x = .2msin(15.7
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The velocity function is of this form:    type of sinusoidal curve on the velocity graph

v = vmaxcurve(2(ft) or v = vmaxcurve(ωt)
One could use conservation of energy to calculate vmax but calculus gives us an easier method.  Taking the derivative of the position equation gives us v = ωAcos(ωt).  The largest the velocity can be is ωA so vmax= ωA.  We take 2(f (remember this is ω) times the amplitude.  In this case it is 3.14 m/s.  The curve for the velocity is a cosine curve.  The velocity equation is:
v = 3.14
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The acceleration function is of this form:      type of sinusoidal curve on the acceleration graph

a = amaxcurve(2(ft) or a = amaxcurve(ωt)
Once again we will turn to calculus to give us the equation for amax.  If we take the derivative of the velocity equation v = ωAcos(ωt) we get a = -ω2Asin(ωt).  The largest a can be is ω2A, so amax = ω2A. Calculating amax gives 49.3 m/s2.  The curve for the acceleration is a -sine curve.  The acceleration equation is:

a = -49.3
[image: image4.wmf]2

m

s

sin(15.7
[image: image5.wmf]rad

s

t)
amplitude





position





frequency





time





x = Acurve(2(ft)
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